The broad scientific objective of the atmospheric sampling at Dye 3 and Summit is to examine the sources, transport mechanisms, depositional processes, and early postdepositional changes influencing the incorporation and preservation of atmospheric constituents in the snow and fire of the Greenland Ice Sheet. The basic approach was to make measurements of a suite of atmospheric constituents (both gas phase and those associated with aerosols) at the highest feasible temporal resolution, determine the concentrations of the same species in freshly fallen snow, and then monitor the snow chemistry over time (days to years). Ancillary meteorologica and climatological observations should help elucidate the causes of temporal changes in the relative importance of the various sources, transport pathways, atmospheric removal mechanisms, and diagenetic processes impacting snowpack chemistry.
Measurements of the atmospheric radionuclides 7Be and 21øpb were included in both DGASP and the first year of the GISP 2 atmospheric sampling program. In the atmosphere these radionuclides are predominantly associated with submicron aerosols [Maenhaut et al., 1979; Bondietti et al., 1987 Bondietti et al., , 1988 , so they provide general information on the depositional and early postdepositional processes impacting these aerosols and their associated chemical constituents. The altitudinally distinct sources of cosmogenic 7Be (cosmic ray induced spallation of N and O in the atmosphere, with maximum production at about 15 km [Bhandari et al., 1970]) and the 238U series 21Opb (almost strictly continental, predominantly from the emanation of gaseous 222Rn, [Turekian et al., 1977] suggest that they may allow assessment of the relative importance of stratospheric and tropospheric transport pathways in bringing continentally derived material to the Greenland Ice Sheet. This paper focuses on the results of the first sampling season at the GISP 2 ATM, with comparisons to DGASP for the two months when both projects operated simultaneously. Analysis and interpretation of the complete DGASP data set are currently in progress and will be presented in forthcoming papers.
Methods
Aerosol samples were collected on Whatman GF/A glass fiber filters coupled to high-volume vacuum pumps with 2" Between June 3 and July 24, 1989, 37 aerosol samples were collected at Summit. A total of 62 potential sampling hours, in 6 blocks of 12 hours or less, were lost due to insufficient generation of electrical power during extended cloudy periods. At Dye 3, 17 aerosol samples were collected during roughly the same period (June 2 to July 28).
Fresh snow was collected after every event which produced observable accumulation (11 at Summit, 5 at Dye 3). Snow was sampled by carefully scraping the newly deposited surface layer into polyethylene bags with clean Plexiglas scrapers. At ATM the area sampled, new layer depth, and sample mass were recorded for all except one sample; usually, only the sample mass was noted at Dye 3. Two traverses were conducted to assess spatial variability of 7Be and 21øpb in fresh snow in the Summit region. Snow samples for radionuclide determinations were melted just enough to ensure that the bags were not going to leak, then 0.5 mL of concentrated HC1 and a stable Be tracer were added. The spiked samples remained in the bags at least overnight before being transferred to precleaned 1-L polyethylene bottles for transport to the University of New Hampshire (UNH).
Upon receipt at the UNH laboratory, aerosol filters were pressed into 4-mL polyethylene vials for analysis. Snow samples were spiked with a stable C1 tracer, then concentrated by sub-boiling evaporation in Teflon beakers until they could be quantitatively transferred to the 4-mL vials. (The Be and C1 tracers were added to check the yield of subsequent chemical treatments required to prepare the samples for accelerator mass spectrometric determinations of løBe and 36C1. The snow and aerosol samples discussed here are being analyzed for these additional cosmogenic radionuclides by R. Finkel of Lawrence Livermore National Laboratory.) 7Be and 21øPb concentrations were determined by direct gamma spectrometry, using a germanium well detector connected to a microprocessor-based multichannel analyzer. Calibration of the counting system was accomplished by preparing NBS traceable standard solutions in geometries identical to the samples (two different filter standards and one liquid standard). These standards were recounted at approximately monthly intervals to verify the stability of the counting system.
Results

Aerosols
The time series of 7Be and 2•øpb concentrations in ground level air at Summit and Dye 3, Greenland, exhibited substantial short-term variability (Figure 2) . The Summit data demonstrate this more clearly due to the higher sampling 
Snow
The concentrations of the atmospheric radionuclides in fresh snow at the two sites during June and July varied nearly thirtyfold for 7Be and sixtyfold for 21Opb (Table 1) .
However, the average concentrations in snow were quite similar, despite the nearly twofold higher concentrations in the atmosphere over Summit. The snow samples collected in the last 2 months of DGASP averaged 18.7 _+ 7.9 pCi 7Be kg -1 and 1.59 + 1.24 pCi 21øpb kg -1, while the first seven GISP 2 samples (collected through July 10) averaged 16.8 + 11.1 pCi 7Be kg -1 and 1.08 + 0.97 pCi 21øpb kg -1.
The GISP 2 data presented in Table 1 include only the snow samples collected at ATM from events where the newly deposited snow was present as an identifiable, relatively undisturbed, layer. In addition, two fresh snow sampling traverses were conducted to examine spatial variability of 7Be and 21øpb in the Summit region ( Table 2 ). The snow sampled on May 30 fell during the preceeding 24 hours, accompanied by high wind and blowing snow conditions, while on June 24 the snow accumulated in nearly still air conditions. Comparison of these data indicates that the redistribution of newly fallen snow by wind, and its mixing with variable amounts of older snow, greatly increases the heterogeneity of 7Be and 21øpb in the surface snow. 
Air-Snow Relati0n•hips
The comparable concentrations of 7Be and 210pb in fresh snowfall at Dye 3 and Summit, despite aerosol concentrations being nearly 2 times higher at Summit, is surprising. This might indicate that the processes removing submicronaerosol-associated radionuclides from the atmosphere to the snow are more effective over Dye 3 than Summit and is certainly reflected in the higher scavenging ratios (calculated as (concentration in snow X density of air)/concentration in air) at Dye 3 (Table 1) Table 1 
